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(54) PROPYLENE-ETHYLENE BLOCK COPOLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject copolymer capable of exhibiting excellent 
rigidity, heat resistance and shock resistance even in the case where an organo silicone 
compound used for a catalyst system remains more or less in the copolymer by reducing both 
the concentrations of the organo silicone compound and that of coexisting chlorine below 
specific amounts. 

SOLUTION: This copolymer is composed of (A) 70-95wt.% polypropylene component whose 
isotactic pentad fraction is >0.97 and (B) 30-5wt.% propylene- ethylene copolymer whose 
ethylene content is 20-80mol%, and the concentrations of silicone atom and chlorine atom 
contained in the copolymer are each not more than 10ppm. Further, the concentration of silicon 
atom is calculated based on the remaining amount of an organo silicon compound used as a 
catalyst component, and the concentration of chlorine atom depends on the chlorine atoms in 
tetrachloro titanium compounds, trichloro titanium compounds in a solid titanium compound 
used as the catalyst component, etc. Thus, high tacticity of the polypropylene components, high 
rigidity corresponding to it, etc., are expected. 
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[0052]^ ±E^Ht*d«:;bt»Ttt. Jiiewtar 
ay>{b*r«87JU s -=--7Afbi^©<fc 5&ffe©W«a7;i- 
C0053] iiB^dfS^-tCte^-ai. 

Wb^jfiS^scm^r^s-^Afb^jccfln^.. f#*=> 
K7 2 k. mm*.®, iiii^^k mm^^mtsmtj: 

£-©m^M?f*£^??3l*£C±#-C** 0 
v-^bi^£fflO*C<t#sj!?£Ut>. *>*»-5WtKW 

^b^jiu-cti. friB-flasc c i ) -C7*;*nfcfb^» 
i ISIC h © *®mt -2. ctw -e-©ffe> i?^^ 

;U^> h *~>'>^>. is3.?-)l>isjt h+i>S^>. 

h=t=V->7>. S?trx.>U£?y h+yi/7>, 

yryji-^ y^x-j^ h*i^>5 

PfyJ^';xh + yy 7 y. 7'J->UM,lxh* 

[0054] ^rnms-cm^htxz>±is&m*jmts 

Bf***><b-£:&WjX#*©T i J!SWc*tL/S i/T i 

-CO. l-10-C*5Ci!WifSL<. I(c 
0. 5~5-C**Ci*W*Ut>. 
[005 5 ] gfc. ^dS^C©*!^ * >©fi^fi 
(i. Bf*^*>fb^B5fiS#l ff^OO. 1-lOOg, 

o< (i i ~ i o o «©®h-c*»). x^e 5 jcc«2~ 

><h LtlJ, X^U>. 7*a fU>. 1 - 7f>. 1- 
[0056 ] C<Dm£!, ±.&<D*\s7 4>Z2mm!cX±: 
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l3ttCC^?«t:&6«Jtt-C*9. *fl»d*«MWtC 

tii. 1$5£©— i©*U7^ 0*^96fel±fflt> 

[0 057] ifB^ttfi^tt. fi^&SO . 001- 
1. 0 g-#>)-?-/g-tem ^©H-Ctf^Ci*! 

io ^'j-*^*ssfcw®«c^3n^>. e©i©-^ 

>, h Ji'xvtt t-©fiSfnHi»W^{b7K^fc b < tt7?#jfc 

[0 0 5 8 ] * 5 -s^{c*jw-5ias«. — fiatc- 2 

o-i.oo-c. 1$K:0~6 0'Ci>W*L< . ^fflS^r* 

20 ©-Cli^t^. — MtC7^,EE~5 kg/cm'gST* 

[0 059] ±SB?{tS^«- Htfh » 

gl© 0 >T no^ffi-ctf -o r J: «, > . 
[0060] «±x =7 V -m-stc^z^ffimttmit'? 

[0061] ±iB^«tfi^«:«to@«:^f >temzmtc 
^*-9->. h^i>^<DfiaiBiflS)»i^{b*^ 

30 L < «7?#8^b*IB*iW!ii-CXWil^ U -Cfigffi u r 

■m<DmS 5 — 6 [SlTWffS 
[0062] «±©^S«C J:^t{#5Ci ^"Cl? 

40 

[0 063] *&M<D7U b»7d 
iZIgt^D f U > <b x U >i©ita?^-^5>?r®^ 

tr^n-en^©^^ snsttJitc^-wr tf ^ c i *> -c 

#•5. 

[0064] *£^©l&— XStC*JW*S^Sffi«. — 

i o — i o o o g-#<j -iBtnesi • » 

*L<«. 5 0~7 0 0g-5i<U-5'-/g-gjSai-^© 
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[0065] Xfl. mr.TM<Dm&M& 

«. flreil2 0-2 0 0-a »SO<tt5 0-15 0 
[0066] S^B#R3tt. ±IHS-&SS. 

9e£-r*ci^-c**. *7c. *I6©iri&CBi 

T'ab-i/^ix^u^Jts^nt-cgo/i o~3 
0 / 7 0 ©ffiffl ccta^ s ti & c i *w * b c> . 

{ 0 0 6 7 ] ±gecD**^tC*jt,iT. »6n5^afl/ 

JfSM^igKrti-tn-en I 0 p pmyTittSJ^tciM® 

?Z>{t&tol g^tcK) 5 0 0 0 0 gfeLt. S?*l/< 
tt, 6 0 0 0 0 g&.±t-rZ>C£1)W&l>\,\ 
[0 06 8] *fi^{Cj:-o-Cf#6n/t^"Pf U> 

[0069] 30 

<* 7- a t- u > «:s^»±sp «fc 0 s X* -cm # hx* ?>m. 
[0070] a) v-zmtt-y-j fuxtm 

[007 1 ]^) -5- >; -*|6]S£zft?#tS©±gP<fc 

•5 An. TSP.fcOtf/c/.c^^PfU^*/^*^^? 40 

[0072]-) 7 >; 

[0073] ±ge^ffi«:«fc 0 . «^*©^r -TSRH^zS . 
5 p p m J^TtC * fffiifcT -S C <b *i pJffi-C* *) . 

±-t±0»SCi*»-C#-5. 50 
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[0 0 7 4] 

<t#i>rafcSij£:*7*££ ft*. 

[00753 

[0 07 6] ( 1) jt)l>b (WT. MI i 

BS-T) 

astm d- 1 2 3 atcmv&i'tc. 
[0077] ( 2 ) fi^ft^tcsiff-r^-jr w^M^-rsa 

#>J-7-mi 0 g*2 3 0'C-C^l/^4tf^, PJ&tK© 

KS>^7^A3 0 8 0 ^rffll^J^^tf o/c. 
[0 07 8] (3) s<>Zv b'fi-m 
A. Zambe 1 1 i t?^<£oTMacromolecules,6,925 
C1973)tC^3 ftT I » .S^. -T *£t> V- ' C - N MR * 

fflc » * -v b /c* -/ ■7- 5 ffl©r v 

$>?1-v>7 U /c^**A/c„ i»J5£W J E O L 

GSX- 2 7 0 Jfcffi^'O'Ol/^IQ 0" . ^U^IfflR 1 
51*. «flt 1 0 0 0 0 WrCVs -?tc. b'-^©J9M«Macl 
omolecules ,8, 697(1975) tCS£o rtfo/c. 
[0 07 9 3 (4) p - + ^U>"5J^^ 
tf'J^- 1 g*p-^'>U>l 0 0m 1 CC*a^.»^Ufe 
7556 1 2 O'CSt^aOfc^ MJC3 0^S#*iKW t 

p -=^^U>^«r2 3 
•C. 2 4B#raficab/c„ «fmiK5tt«SIJL/. P- + VI/> 

[0 08 03 MUp-*WaJi£ft (.%) = (p-WWBJi&ft 
(g •)/*' 'J'-l?) x 1 0 0 

[0 0 8 1 3 (5) mi-mnm OUT. FmiBg-T. ) 
ASTM D7 9 OtcmUVtc. 

[0 0 8 2 3 ( 6 ) ffiW.tct>2>U& 
J I S K7 2 0 7^*850^. 

[00833 (7) r-iv-j hwtsae: 

J IS K7 2 0 3{CJH85b. ?-tt*-C&!Mlstc. 
[0084] ( 6 ) &9m& 

Fm. ffimtci?*u&. tavv v&mm&K^-z*: 
[0 08 5] mmm 1 
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ti. ^Bg 5 8-8 300 6^m<ommm 1 <DJH£K. 

[0086]HH£. m*.i&1t-7#*iyt>l»0. 95g 
( 1 0mm o 1 ) . 10ml. BlO'2 -xT-jU'v 

*is)\,T)\>-3-)\,4. 7ml (3 Ommo 1 ) £ 1 2 5 

0. 55e (6. 75mmol) &mimU. 1 2 5'CtC 

1 (0. 3 6mo 1 ) 4^«: lB$Jffl(c*3/cor^aaSTK 10 
Al/fc. -e©&. coil^?gfg<oias*2^fa*5Wr l 
1 o'ocsau. i i o'citcmutctczvisj v-?* 

;^7$^-^0. 5 4ml«U cnj:D2B5im 1 
1 OXXC-caBTFCCfil&l/fc. 2 B$H©Slt;**T«. ift 
ifil/@f*Sl5£&HXU C©lftM2 0 0ml©TiC 

1 4tc-cwa8S$H*tea. won i o*c-c2B$ra©jjna& 

1Kb. T^^&tf-^t^GC-C. ?5tfffi4'{Ciaf»CD5 L ^> 

>it-&Va<DW8.liZ9-S<>2. \mm%. 5 711 20 
%. 7n^")A18. 0%. 
-1-21. 911%-C*r)/c. 

[0087] C^HIS^D N.S&fcJSO/cF^S 1 1 
<D*- Y t> U-^CC. fflSJin -^*V>2 0 0m 1 . h 
'JtfA7il'i- 1 )A50mmo 1. ^ P-"<>9 L JU 
5^ h*i^->7> 1 Omm o 1 £ >it-&V>ll&. 

i I?ft#t 5mm o 1 SALfc«. ^OtU> 

O^ffliSiKWtC^— h ^U-^fC^AL/c. &*s. C© 

ra©ias« i o-c«:eg}#ufc„ 3 o^&tcsifcsrffjt 30 

tcx?') -©Bf*au#*ffl$¥n — >*D-> -C 4 IsJjJfcfr 

fete*. @#**Xbi&<&JfiS#l sr<c*fL,2. lg©? 1 
a tr u > 3 *rc (, 

[008 8] C^S^r] 

( 1 ) fi/>sS»oi^ 
N,HtR«:l6l//c^S8l4 0 0 1 ©S^ffifK:, ^dtU 
>%100Kg*M. h '|i^;l'7Jl'5- , >A7 5m 
mol. i/i'i'a'<>f;l'yjiFtJ'$/7>3 7. 5m 40 
mo 1. E«C***/**§&At/fclft. fi^fflOF«9S«r6 

4TiiS^i0r0. 25mmo l^At/ft:. «H>Tfi 
^«©f^S* 7 0 -CS -C^IL 4 B$ra<DS#*ff o/c. 

C<DSFgCDiRS«3 4. 2kgtft 
[00 8 9] ISSSrSHtCij^*:. 

[0090] (2) 7'0fU>-xf 50 
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*jso/crt^«4 4o i <Dimmm-£imui&'&istc. m 

fcb) i^cicfc^cca^tc^L/c. £/c|5]!$K:*fR*/ 

xzm&ufc. i o'c-c2mm<om^n^tc. 

7&. l^M!P14 l/rviiy-^50ml *JpiSlE 
*(f±3ti-*JSJc.©*-"7-^*^*l/A:. ff<=,ia/c 
:/a fc-u>-x^u>^a ? $>*ts^f*©ifca«:. l 
7. 6kg-C&»3. IP^. ^S^(*{CtS«t>-S^afu> 
- i ^ U >^S^^©»i-&« . 15wt«tfto 
fc. fitoT. ^fi^(*CDfi^S*«. 67000kff- 
PPA-catt*5. yaeu>-ifU> 

icm. «^otu>450kgiii. mrasi* 

o. SE^oeu>4^i?t. sfesrt£tK©s£rf*£ 

^^©swEfcsisiii&u 5p 5. Y<£n>x<Dm 
[0091] mmm2 

->7>©f^*D0CC t -^^x^JPix^ h+->->7>5r 

1 . ^2(C7nb/t. 
[0 09 2] J?J6{?93 

*2 5mmo 1 ffi(,>/ctm{*JISi^ 1 il5I«©l*fP^f 

tt**^l. S2«C^L/c. 
[0 0 9 3 ] 35J60J4 

C@#**>fb^©PIS!n @(*^5f>fb^!BJ©PiS!|S 
«. ItraV 7-29 202 9#£$S©SU&&09 1 ©^ffi(C 

[0094 ] Sf^^-C+»(Cg»3h. SlftSI 

4^tfC//c^S2 0 0ml ©AlS7^^3{C^i h*-> 
7nv^ A 1 0 ff*jJ:O t h.rt'X>8 0 m 1 *SIAL/. 

©.stmiofc. •,x^-emsmmmicm&<t?-$>2 o 

mlSHi-C. ^iSU. 8 0-CtC^O/c^-C. 
»y-n-^2. 7ml*fin*. 3 e>tC3SL.-C 1 
1 O'C tOtc. *<D'& \ 1 0*C©iaK*«HFL./c<m 
•C. 2B#raJS#L>fc#6J5J£3-tt/t. Sl6il*Ta. 9 0 
•C©f-iUi>l 0 0m 1 -C2ls]i5fc»£U Sf/ctCEH^b^ 
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$>20mlfcJ:c;hjUx>8 0ml4)JD^ lOO'C 
f£. 4 0TOn — -7$> 1 0 Om 1 "CI 0®$i&U 

5£0/ciC52. 9 1il%-C*-jfc, 

[0095] XotMW l iisimo-c^fiifi^fcJ: 
C^S^*?fo/c 0 *S*£ail. 3l2(C^Ofc„ 

[0096] Sl«6^5~6 

HJS^KD^a^KrfcCi-cT'Pfu^fiK^os^iai* 10 

311 . Bk2tC7jkVtc. 

[0097] mmm7-8 

o/6 0iu/c (mmmi ) . s/c4 5/5 5 <t Ltc 

[0098] HiSCa|9 20 
[0 09 9] tfce^ll~2 
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■ 1 . &2lC7jkUtc. 

toioo] tmm3 

mam 1 ©*M^(c*j(,»r^p fu>^ot^* 

*S**Stl . «2tc^n0/t. 
[0101] Jt*S0H4 

1 mm iiy.Ptu>-ifu >^s^r£^©s^b$h 

fcfeWttSliSFi 1 £|S]«©aHi:&fT o/c. ISHI*^ 1 . 
S<2 GC^l/fc. 
[0102] Jt8JF«5 

JH*m. ^2CC7Fb/c. 
[0103] i£©0l6 

$mm 1 ©2|cS^k:*ji,>t rfu f u > - x j- u >rtfi;^ 
fi£#©S£B$IH£ 1 0#<h U/cfem»5«609 1 £15181© 
JSf*£tT-?fc. *S:3i**l, ^2 4C^C/c. 
[0 104] ti:«tM7 

^mm 1 ©^"d t u > - X ^ u>«t^©i^«:i5 

0/90i L/fctW«*JS««l 1 tfflWi&mtttf-itc. 
i$i$K ^2«C^L/fc. 

[0105] 

[211 ] 









7* ok* rJ-xWTvjmw&Hi 








p-Xy 




tfVJ 




M 1 


ifUV 


[Si] 


[CI] 


























<wt.X) 




Ort.*) 


(wt. *) 


Cnol*) 


(g-PP 
/*-cat> 


(8 

/1053O 


Cnol*) 


Cppo) 


<PP«0 




85 


0.988 


0.4 


15 


60 


67000 


15.3 


9.0 


2.0 


3.8 




84 


0.986 


0.4 


16 


59 


65000 


18.1 


9.5 


2.2 


4. 1 




86 


a 988 


0.4 


14 


58 


66000 


15.7 


8.1 


2.9 


3.9 




86 


0.993 


0.8 


14 


64 


89000 


14.3 


8.9 


1.4 


3.0 




83 


a 988 


0.4 


17 


60 


61000 


14.1 


10.2 


2.0 


3.8 




84 


0. 988 


0.4 


16 


60 


64000 


14.5 


9.6 


2.0 


3.8 




85 


0. 988 


0.4 


15 


70 


66000 


15.5 


10.5 


2-0 


3.8 


^6 


85 


0. 988 


0.4 


15 


75 


66000 


15.4 


11.3 


2. 0 


3.8 




85 


0. 987 


0.4 


15 


61 


67000 


15.3 


9.0 


8.9 


3.8 




84 


0.939 


3.2 


16 


63 


34000 


17.0 


10. 1 


3,8 


8.2 




84 


0. 955 


2.2 


16 


59 


53000 


15.6 


9.4 


3.1 


6.9 




65 


0.987 


0.4 


15 


60 


21000 


14.9 


9.0 


8.8 


13.9 




85 


0.986 


0.5 


15 


60 


21000 


14.9 


9.0 


87.0 


14.3 


ifc*Stf*5 


67 


0.988 


0.4 


33 


60 


27000 


13.0 


19.8 


2.0 


3.8 




98 


0.988 


0.4 


2 


6t 


59000 


15.7 


1.2 


2.0 


3.8 


ttt*«7 


85 


0.988 


0.4 


15 


18 


66000 


15.0 


2.7 


2.0 


3.8 



[0106] 



50 [S<2] 



IS 



«2 





Pro 












2UE 












507* 




507 h 




5o 7 * W 














(kJ/ll , ) 


Of) 




(IfPa) 


(X) 




(%> 




-20^ 




"ZD Vr 


m *» * Am ant n 


1590 


0.5 


105 


0.3 


7.5 


4.1 


0.6 


0.5 




1570 


0.6 


104 


0.4 


7.7 


4.2 


0.7 


0.6 


3 


1600 


0.5 


104 


0-3 


7 .4 


4.1 


q.6 


0.6 




1610 


0.4 


105 


0.3 


7.5 


4.3 


0.6 


0.5 




1530 


0.5 


102 


0.4 


as 


4.9 


q.7 


0.6 




1560 


0.5 


103 


0.4 


8.1 


4.6 


0.7 


0.5 


Oai «t 


1 C7A 

lofv 


0. 0 


105 


0.3 


7.2 


4.0 


0.6 


0.5 




1580 


0.5 


105 


0.3 


7.3 


4,0 


0.6 


0.5 




1570 


0.8 


104 


0.6 


7.5 


4.1 


0.9 


0.7 


tmwi 


1190 


0.8 


96 


0.7 


6.5 


3.5 


0.9 


0.8 




1400 


0.7 


98 


0.7 


6.3 


3.3 


0.8 


0.8 




1500 


1.2 


101 


1.0 


7.0 


3.8 


1.4 


1.3 




1460 


1.9 


101 


1.7 


6.9 


3.7 


0.9 


0.8 




1010 


0.8 


85 


0.9 


35.3 


7.5 


0.8 


0.9 




1690 


0.5 


110 


0.5 


4.6 


2.5 


0.9 


1.0 


fl*«7 


1600 


0.6 


108 


0.5 


5.9 


3.1 


0.9 


1.1 



